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DECLARATION UNDER 37 CFJL §1.132 
I, Naoki Yoshinaga, hereby declare and state as follows: 

1 , I am a co-inventor of the above-identified patent application, which lias been 
assigned to Nippon Steel Corporation, Tokyo, Japajj. I have been employed by Nippon Steel 
Corporation since 198$, and my current position is Director of Ktmitsn R&D Laboratory. I 
graduated from Ghent University, Belgium, with a Doctoral degree in Applied Science in 
1999. 

2. I have reviewed the Office Action mailed February 1,2011, and the references 
cited therein, /.«., U.S. Patent No. 6,364,968 C'Yasuhara"), Japanese Patent. Publication 2000- 
080440 rTosaka"), md Japanese Patent Publication 2003-193194 ("Fujita"), and Marder, 
Vol, 20 of ASM Handbook (1997), pages 1 to 10 ("Marder"), I have also reviewed die 
specification and the pending claims of the present application. 



3 , I understand that the Examiner is of the opinion that Yasuhara, Tosaka, or 
Fujita discloses steel sheets having steel compositions and properties overlapping those of the 
present invention arid produced by similar processes, thus establishing zprimafacie case of 
obviousness. 

4, High strength steel sheet having good workability is important in many 
technical fields, including automobile manufacturing, e.g., making automobile frame (see, 
e.g., the specification at page 1, line 20 through page 2, line 22). One of the most important 
properties of a steel sheet for use in such fields is its spot voidability. For example, the 
strength of the spot weld zone remarkably falls and becomes uneven when welding current 
enters the expulsion and surface flash region (see, e.g., the specification at page 1, lines 20- 
34; and page 3, fines 8-14). Controlling welding current during spot welding to always below 
CE (the welding current immediately before expulsion and surface Hash) is difficult. 
Fluctuations of welding current during spot welding cause decrease in weld zone strength and 
quality. In addition to spot weldability, the yield ratio and workability such as ductility are 
also important (see, the specification at page 2, Ikies 7-22). 

The present invention provides a cold-rolled steel sheet having a combination of high 
yield ratio, high-strength, and superior spot weldability and ductility. The steel sheet of the 
present invention is achieved by, inter alia, having a composition containing Si in a narrow 
range of 0.54 to 0.65%, satisfying equation (1) below 

1.1 < 14 x Ti (%) + 20 x Nb (%) + 3 x Mo (%) + 300 x B f%) < 3.?, 

and having a microstructure 85 area% of lower bainitc or baimtic fertile. The steel sheet has 
a yield ratio of more than 0,64 to less than 0,90, a TS x (£!)& of 3320 or more, an YR x TS x 
(El)Vt of 2320 or more, and a maximum tensile strength (TS) of 780 MPa or more. When the 
minimum value of CTS (here CI S is the tensile load in a cross-Joint test) among 10 values of 
CTS obtained by welding 1 0 test pieces by a welding current of CE (here CE is the welding 
current Immediately before expulsion and surface flash) is defined as "1", the steel sheet of 
the present invention has a minimum value of CTS of 0.8 or more among 10 values of CTS 
obtained by welding 1 0 test pieces at welding current CE + \ ,5 kA, The steel sheet further 
has an X-ray intensity ratio of a {t 10} plane parallel to the sheet surface at 1/8 the thickness 
of the steel sheet of less than 1 ,0. 
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The experimental data disclosed in the specification (Examples 5-7, Tables 6-8) and 
addition*! experimental data I obtained (Table I below) show the correlation between 
formula (1) and spot voidability, elongation and ductility. For example, Fig, A shows that 
steel sheets of a composition having formula (1) below 1.1 exhibit poor spot weidability, 
ivhereas Figs. C and D show that steel sheets of a composition having formula (1) above 3.7 
exhibit poor elongation and ductility. The experimental data in Table I also show that when 
the steel sheet composition has a formula (!) below 1.1, the yield ratio is 0.59 (steel X-l), 
outside the range of more than 0.64 to less thai* 0.90 as required by the claims. 

Table I Additional Experimental Data 





Fig. A 
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Fig-B 
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Fig,C 

Figs, D and E show the correlation between X-ray intensity ratio of a {1 10} plane and 
rolling conditions in the present invention. As can be seen from Figs, D and E, the X-ray 
intensi ty ratio of the {110} plane is less than 1,0 for the cold-rolled steel sheets of the present 
invention, while higher than 1 ,0 for the hot-rolled steel sheets. In the present invention, the 
X-ray intensity ratio of less than 1.0 for the cold-roiled steel sheets is necessary for achieving 
desirable fonnabitity (see the specification at page 14, lines 1 1-20). 
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Fig.D 
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Fig.E 

.5 . Yasuhara discloses a high-strength hot-rolled steel sheet having excellent 
stretch flangeability. Yasuhara does not disclose a cold-roiled steel sheet, because 
Yasuhara*s steel sheet is not subject to cold rolling. The skin-pass rolling of the hot-rolled 
sheet used in Yash hai 0 asuhara col 13, lines 61-63) is different from the cold rolling of 
the present invention (reduction ratio 30 to 80%; see the specification at page 24, lines 3 1-33). 
A skin-pass rolling is also used on hot-rolled steel sheet in the present invention with a 
reduction ratio 4% (see the specification at page 20, lines 25-30). Thus, Yasuhara does not 
teach or suggest cold-rolled steel sheets. 

Yasuhaia is not concerned with spot voidability in the expulsion and surface flash 
region. Yasuhara does not teach or suggest maintaining weld zone strength when welding 
with a welding current of the expulsion and surface flash region. Yasuhara does not teach or 
suggest controlling alloy composition and formula (1) so as to achieve a steel sheet having 
the recited CTS in the expulsion and surface flash region, 
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For example, Tosaka 



reheating the cast slab to a temperature giving undissolved Nb 0.003% or more, preferably 
1 150 °C or less (Tosaka paragraph [0039]), whereas in the present invention the steel slab is 
heated to .1160 °C or more, preferably 1200 °C or more, more preferably 1230 °C or more (the 
specification page 23, Hues 13-28). Tosaka also employs rapid cooling from the annealing 
temperature to a temperature region of 350 *C to over 200 °Cata cooling speed of 1 5 to 1 50 
°C/s (Tosaka paragraph [0043]), whereas in the present Invention, the average cooling speed 
from 500 to 600 °C is 5 °C/s or more (the specification at page 21, lines 4-8). 



7. Fujta discloses a high strength, high ductility steel sheet having >800 MPa 




composition and formula (1) so as to achieve a steel sheet having the recited CTS in the 



expulsion and surface flash region, 

I have also examined the examples of Fujita, Table IV below shows that none of the 
examples disclosed in Fujita have a steel composition within scope of the present invention. 

Table IV Comparison with Fujita 
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The production methods of Fujita and the present invention are also different For 
example, in the present invention, a nesting rate of 10 to 30 °C/s is used in the annealing after 
cold-foiling (the specification at page 8, lines 3-6), whereas Fujita does not teach or suggest 
the heating rate. In addition, in the present Invention, the cooling rate is 5 *C/s or more in the 
range of 500 to 600 °C (the specification at page 2?, lines 4-8), whereas Fujita teaches a 
cooling rate of 1 to 150 °C/s to 500 °C or less (Fujita paragraph [0023]). 

8. Based on the above discussion, .it is my opinion that the cited references -would 
not have led one of ordinary skill in the art to ilw steel sheet of the present invention. 



I hereby declare that all statements made herein of my own knowledge are tree, and 
that all statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the 
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dStttes Code, and that such willBilt, • • - ... . . idityofthe 
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